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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a solid electrolytic ^ ra ^ 5 r 

film with a uniform film thickness on the inner 
circumference of an LSM tube. 4 
SOLUTION: As for this electrochemical vapor deposition 
device, at the time of vaporizing vapor depositing raw 
material powder at, a high temp., introducing this into a 
reaction chamber 21 and electrochemically vapor- 
depositing a YSZ(yttria stabilized zirconia) solid 
electrolytic film 28 on the inner circumference of an LSM 
(porous strontium-added lanthanum manganite) tube 23, 
the LSM tube 23 is rotated around the axis and is moved 
in the axial direction, by which, even in the case that the 
flows of vapor depositing raw material vapor 25, an 
oxidizing gas 24 and the concn. thereof in the reaction 
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chamber 21 are ununiform, the vapor depositing raw material vapor 25 is vapor- deposited on 
each place of the inner circumference of the LSM tube 23 at a uniform film thickness to form a 
film of a YSZ solid electrolyte 28 with a uniform film thickness. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows t h e wor d w hi c h C an not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Hold a tube-like vacuum evaporationo base in the interior, introduce the evaporated vacuum 
evaporationo raw material steam into the interior of said vacuum evaporationo base through steamy 
installation tubing, and oxidation gas is introduced into the exterior of said vacuum evaporationo base. 
Electrochemistry vacuum evaporationo equipment characterized by having a rotation means to rotate 
said vacuum evaporationo base to the circumference of a shaft, and a migration means to move said 
vacuum evaporationo base to shaft orientations, in the electrochemistry vacuum evaporationo equipment 
which equips the inner skin of said vacuum evaporationo base with the reaction chamber which forms 
the electrochemistry vacuum evaporationo film, and grows into it. 

[Claim 2] Predetermined yttrium chloride powder and each zirconium chloride powder comparatively 
Draw by the predetermined flow rate, make it evaporate in an elevated-temperature ambient atmosphere, 
and a vacuum evaporationo raw material steam is generated. The membrane formation approach of the 
solid electrolyte using the electrochemistry vacuum evaporationo equipment according to claim 1 
characterized by forming the electrochemistry vacuum evaporationo film in that inner skin while 
introducing this vacuum evaporationo raw material steam into said steamy installation tubing of said 
reaction chamber, and rotating said vacuum evaporationo base to the circumference of a shaft and 
making it move to shaft orientations. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the membrane formation approach of a solid electrolyte 

of having used electrochemistry vacuum evaporationo equipment and it. 

[0002] 

[Description of the Prior Art] Conventionally, there are a monotonous method and a cylinder method in 
a solid oxide fuel cell, and there are a pinstriped method and a disk method as cylinder method further. 
And especially the solid oxide fuel cell of a cylinder pinstriped method is structure shown in drawing 4 . 
This conventional cylinder pinstriped method solid oxide fuel cell 106 is arranged in the form which 
makes it order from the inside at the laminated structure of the fuel electrode 103 made from the cermet 
of the air pole hanger tube 101 of porosity lanthanum comics night system oxide (LaMnOx), the solid 
electrolyte 102 made from yttria stabilized zirconia (YSZ), nickel, cobalt, a nickel alloy or a cobalt 
alloy, and YSZ, and insulates an interconnector 104 from a fuel electrode 103 to a part of peripheral 
face, and is connected to the internal air pole hanger tube 101. 

[0003] However, in the solid oxide fuel cell of such a conventional pinstriped cylinder method, there 
was a trouble which all the ingredients of each element are the products made from the ceramics, and 
stress concentrates on the neighborhood and the cell pars basilaris ossis occipitalis of an interconnector 
104 which the dissimilar material from which especially coefficient of thermal expansion is different 
overlaps about 850-1050 degrees C in order to carry out operating at high temperatures, and a crack 
tends to generate. 

[0004] Then, by JP,7-263001,A, the solid oxide fuel cell 1 10 of the structure shown in drawing 5 is 
proposed as what solves this conventional trouble. This solid oxide fuel cell 1 10 of the former proposed 
is characterized by the structure which inserts the conductive tube 1 1 1 for fuel supply in a core. That is, 
a fuel electrode 1 12, a solid electrolyte 113, and an air pole 1 14 are formed sequentially from the inside, 
the conductive tube 111 for fuel supply which made many holes in the core for fuel jet is inserted, and it 
is filled up with the conductive felt 115 which has a fuel reforming function between this conductive 
tube 1 1 1 and fuel electrode 112, and is the structure supply [ structure ] fuel gas 1 16 to the conductive 
tube 111, and it was made to circulate air 1 17 on a periphery. 

[0005] When a generation-of-electrical-energy operation of this solid oxide fuel cell 1 10 is explained, 
supply fuel gas 1 16, such as natural gas, methane, and coal gasification gas, in the conductive tube 1 1 1 
of a cell 1 10, the part of the conductive felt 1 15 is made to blow off through the tube wall of the porosity 
of the conductive tube 111, and the reforming reaction of the ** 1 following formula is made to usually 
cause under 650 degrees C - 1050 degrees C conditions under a high temperature condition in the part of 
this conductive felt 115, fuel electrode 1 12, and solid electrolyte 1 13. 
[0006] 

t Formula 1] 
:H 4 + H 2 0 CO +3H 2 

CO + H 2 0 -* CO 2 + H 2 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/17/06 



JP,-1 1-229142,A [DETAILED DESCRIPTION] 



Page 2 of 7 



The generation-of-electrical-energy force is acquired by collecting a lifting and the electron which 
separated for the generation-of-electrical-energy reaction of the ** 2 following formula to the hydrogen 
generated at this reforming reaction in the part of the fuel electrode 1 12 and air pole 114 which carry out 
a counter electrode through a solid electrolyte 113. 
[0007] 
[Formula 2] 

H 2 +0 2 " -^H 2 0 + 2e~ .-(a) 
io 2+ 2e~-0 2 - -(b) 

That is, as a fuel electrode 1 12 is shown in a ** 2 (a) type, the hydrogen generated at the reforming 
reaction reacts with the oxide ion supplied from a solid electrolyte 113, and generates a steam and an 
electron. And if the electron generated with the fuel electrode 112 arrives at an external circuit through 
an anode plate 1 19 the surroundings at an air pole 114 through the conductive felt 115 and the 
conductive tube 111 from cathode 1 18, it will set to this air pole 1 14. As shown in a ** 2 (b) type, it 
reacts with the oxygen in air 117, and oxide ion is generated, this is emitted to a solid electrolyte 113, 
reaches a fuel electrode 112 side, and the reaction of a ** 2 (a) type is presented with it. 
[0008] In the fuel cell 1 10 of such a generator style, the parts of an air pole 1 14, a solid electrolyte 113, 
and a fuel electrode 1 12 are made like next, and are formed. As opposed to the base material of the 
porosity of a lanthanum comics night system which serves as an air pole 1 14 first Electrochemistry 
vacuum deposition, Thin using law that is, CVD(Chemical Vapor Deposition)-EVD (Electrochemical 
Vapor Deposition ) - The precise YSZ film is formed as a solid electrolyte 1 13. On this YSZ film 
further And nickel, The slurry coat of the powder of the alloy which uses cobalt, nickel, or cobalt as a 
principal component, or a nickel zirconia cermet is carried out. Membranes are formed using a spraying 
process which gives electrochemistry vacuum deposition similarly, and forms the porous fuel electrode 
1 12, or is carried by JP,4-349343,A. 

[0009] And as electrochemistry vacuum evaporationo equipment which forms a solid electrolyte 113, 
the thing of the structure shown in drawing 6 is used. This conventional electrochemistry vacuum 
evaporationo equipment sets the inside of a reaction chamber 21 to the condition near a vacuum, and 
about 1 Torr. At a heater 22 under about 1000-1200-degree C temperature conditions In the outside of 
the base 23 made from the strontium addition lanthanum comics night (LSM) of the porosity used as an 
air pole hanger tube, Argon Ar, The chloride YC13 of the yttrium which introduces oxygen 02 and the 
mixed oxidization gas 24 of steam H2 O, and serves as a raw material of the YSZ film in other side 
faces, and a zirconium, and ZrC14 A steam 25 is mixed in the argon (Ar) gas which is carrier gas, and it 
supplies from the raw material steamy supply pipe 26. 

[0010] The supply network of this raw material steam 25 is a yttrium chloride YC13 and a zirconium 
chloride ZrC14. Raw material impalpable powder is stored in the powder feeders (MPF) 31 and 32. Even 
the raw material steamy supply pipe 26 of a reaction chamber 21 supplies through piping 36, mixing raw 
material impalpable powder in carrier gas 35 by supplying argon carrier gas 35 by the predetermined 
flow rate with massflow controllers (MFC) 33 and 34. It is the structure which evaporates with heating 
of a heater 22 within this raw material steamy supply pipe 26, makes the raw material steam 25, and is 
supplied in a reaction chamber 21. 

[001 1] By using the electrochemistry vacuum evaporationo equipment of such structure, as shown in 
drawing 7 (a), as the oxidation gas 24 which passes along many holes 27 of a base 23 at first, and the 
raw material steam 25 carry out the reaction shown in ** 3 formula and it is shown in drawing 7 (b), the 
YSZ film 28 is generated on the front face of a base 23, and many holes 27 of a base 23 are blockaded 
gradually. This is a CVD phase. 
[0012] 
[Formula 3] 
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ZrCl 4 (g) + 2H 2 0 (g) - ZrO 2 (s) + 4HC1 (g) 
ZrCl 4 (g) + 0 2 (g) — ZrO 2 (s) + 2Cl 2 (g) 

YCl 3 (g) + 1 H 2 0(g) - ^Y 2 0 3 (s) + 3HC1 (g) 
YCl 3 (g) + 1 0 2 (g) - | Y 2 0 3 (s) + |a 2 (g) 

It is lost that the raw material steam 25 and oxidation gas 24 react directly after this CVD phase is 
completed, the oxygen from oxidation gas 24 is returned on a YSZ side, the inside of the YSZ film 28 is 
diffused as oxide ion 02-, and as it goes to a raw material chloride steam and the EVD phase of carrying 
out and the reaction shown in ** 4 formula is shown in this drawing (c), the YSZ film 28 grows. 
[0013] 
[Formula 4] 

ZrCl 4 (g) + 20 2 " -+ Zr0 2 (s) + 2Cl 2 (g) + 4e~ 
2H 2 0(g) + 4e- -*2H 2 (g) + 20 2 - 
ZrCl 4 (g) + 20 2 " -» Zr0 2 (s) + 2Cl 2 (g) + 4e" 
°2(g)+4e- -20 2- 

YCl 3 (g) + |o 2 " - I Y 2 0 3 (s) + |d 2 (g) + 3c- 
|H 2 0(g) + 3e--|H 2 (g) + |0 2 " 
YCI 3 (g) + 1 0 2 " - I Y 2 0 3 (s) + |a 2 (g) + 3e" 
|o 2 (g) + 3e--|o 2 - 

In this way, after carrying out slurry coating of the fuel electrode 1 12 further mentioned above after 
forming the YSZ film 28 as a solid electrolyte 113 with electrochemistry vacuum deposition, a fuel cell 
will be produced by the approach of carrying out electrochemistry vacuum evaporationo, and the other 
approaches. 
[0014] 

[Problem(s) to be Solved by the Invention] However, in the case of such conventional electrochemistry 
vacuum evaporationo equipment, there were the following troubles. As shown in drawing 6 , the raw 
material steam 25 in a base 23 from lower limit opening of the raw material steamy supply pipe 26 
Namely, discharge, Since the chloride exhaust air 41 which supplies oxidation gas to the outside of a 
base 23, and is generated at an EVD-CVD reaction, and oxide exhaust air 42 were structures discharged 
outside through the exhaust ports 43 and 44 prepared one place at a time in the upper part of a fission 
reactor 21, respectively, It was easy to produce the speed difference with the flow of gas in each part of 
the inside of a fission reactor 21, and there was a trouble which makes an ununiformity thickness of the 
solid electrolyte 28 which this vapor-deposits on the front face of a base 23. 
[0015] This invention was made in view of such a conventional trouble, and it aims at offering the 
membrane formation approach of the solid electrolyte using the electrochemistry vacuum evaporationo 
equipment and it which can make thickness of a solid electrolyte uniform by making it move to shaft 
orientations while rotating a base during implementation of electrochemistry vacuum evaporationo. 
[0016] 

[Means for Solving the Problem] Invention of claim 1 holds a tube-like vacuum evaporationo base in the 
interior, introduces the evaporated vacuum evaporationo raw material steam into the interior of said 
vacuum evaporationo base through steamy installation tubing, and introduces oxidation gas into the 
exterior of said vacuum evaporationo base. In the electrochemistry vacuum evaporationo equipment 
which equips the inner skin of said vacuum evaporationo base with the reaction chamber which forms 
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the electrochemistry vacuum evaporationo film, and grows into it, it has a rotation means to rotate said 
vacuum evaporationo base to the circumference of a shaft, and a migration means to move said vacuum 
evaporationo base to shaft orientations. 

[0017] By rotating a vacuum evaporationo base to the circumference of a shaft, and making it move to 
shaft orientations, in case vacuum evaporationo raw material powder is made to evaporate at an elevated 
temperature, it introduces into a reaction chamber with the electrochemistry vacuum evaporationo 
equipment of invention of claim 1 and the inner skin of a vacuum evaporationo base is made to carry out 
electrochemistry vacuum evaporationo Even if the flow of the vacuum evaporationo raw material steam 
in a reaction chamber and the flow of oxidation gas are uneven, surface every place of a vacuum 
evaporationo base are made to vapor-deposit a raw material steam by uniform thickness, and the 
uniform solid electrolyte of thickness is formed. 

[0018] Invention of claim 2 is the membrane formation approach of the solid electrolyte using the 
electrochemistry vacuum evaporationo equipment indicated by claim 1. Predetermined yttrium chloride 
powder and each zirconium chloride powder comparatively The electrochemistry vacuum evaporationo 
film is formed in that inner skin, drawing by the predetermined flow rate, making it evaporate in an 
elevated-temperature ambient atmosphere, generating a vacuum evaporationo raw material steam, 
introducing this vacuum evaporationo raw material steam into said steamy installation tubing of said 
reaction chamber, and rotating said vacuum evaporationo base to the circumference of a shaft, and 
making it move to shaft orientations. 

[0019] By the membrane formation approach of the solid electrolyte invention of claim 2, since a solid- 
electrolyte membrane is formed to the inner skin of a vacuum evaporationo base using the 
electrochemistry vacuum evaporationo equipment of claim 1, the solid-electrolyte membrane of uniform 
thickness can be formed over the whole inner skin of a vacuum evaporationo base. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained in full 
detail based on drawing. Drawing 1 and drawing 2 show the electrochemistry vacuum evaporationo 
equipment of the gestalt of one operation of this invention. The electrochemistry vacuum evaporationo 
equipment of the gestalt of this 1st operation The inside of a reaction chamber 21 is set to the condition 
near a vacuum, and about 1 Torr like the conventional example shown in drawing 6 . At a heater 22 
under about 1000-1200-degree C temperature conditions In the outside of the LSM base 23 of the 
porosity used as an air pole hanger tube, Argon Ar, The yttrium which introduces oxygen 02 and the 
mixed oxidation gas 24 of steam H2 O, and serves as a raw material of the YSZ film inside, The 
chloride YC13 of a zirconium, and ZrC14 It is the configuration which mixes a steam 25 in the argon 
(Ar) gas which is carrier gas, and is supplied from the raw material steamy supply pipe 26. Moreover, 
the supply network of the raw material steam 25 is a yttrium chloride YC13 and a zirconium chloride 
ZrC14. Raw material impalpable powder is stored in the powder feeders (MPF) 31 and 32. Even the raw 
material steamy supply pipe 26 of a reaction chamber 21 supplies through piping 36, mixing raw 
material impalpable powder in carrier gas 35 by supplying argon carrier gas 35 by the predetermined 
flow rate with massflow controllers (MFC) 33 and 34. It is the configuration which evaporates with 
heating of a heater 22 within this raw material steamy supply pipe 26, makes the raw material steam 25, 
and is supplied in a reaction chamber 21 . 

[0021] And the motor 53 is supported by the vertical perpendicular direction free [ a slide ] with the 
slider 52 which engaged with the slide base 51 fixed to the external holddown member (not shown), and 
it is fixed so that the rotation **** object 55 may rotate at a level with the surroundings of vertical axes 
to the rotation output shaft 54 of this motor 53. It binds tight to the inferior-surface-of-tongue side of the 
rotation **** object 55, and the upper limit section of the LSM base 23 is being fixed with the ring 56. 
In addition, bleeder 23a for discharging the chloride exhaust air mentioned later shall be formed in the 
upper part (part which does not form a solid-electrolyte membrane) of the LSM base 23 at two or more 
places. 

[0022] On the other hand, the female screw section 61 is formed in the upper part, and the support barrel 
64 in which the slide guide 63 in which O ring 62 after which it runs to the lower part was inserted was 



http ://www4. ipdl .ncipi .go .jp/cgi-bin/tran_web_cgi_ej j e 



2/17/06 



JP,11-229142,A [DETAILED DESCRIPTION] 



Page 5 of 7 



formed is being fixed to the upper limit section of a reaction chamber 21 . Moreover, the bleeder 65 for 
chloride exhaust air is formed in two or more locations at the support barrel 64. And the above- 
mentioned rotation **** object 55 is made to screw in the female screw section 61 of this support barrel 
64. 

[0023] In the downward location, the dashboard 71 is attached in the interior of a reaction chamber 21 in 
airtight rather than the support barrel 64. O ring 72 is inserted in the inner circumference section of this 
dashboard 71, and it is contacted to the peripheral face of the LSM base 23 in airtight and possible [ a 
slide ]. And in the location of this dashboard 71 top, the exhaust port 73 for chloride exhaust air is 
formed in a reaction chamber 21, and the exhaust port 74 for oxide exhaust air is formed in the reaction 
chamber 21 in the location of the dashboard 71 bottom. 

[0024] In addition, sealing of the raw material steamy supply pipe 26 is carried out in airtight, and these 
motors 53, the rotation output shaft 54, the rotation **** object 55, and the bolting ring 56 rotate in 
airtight to the raw material steamy supply pipe 26, and it enables it to be piped so that each core of a 
motor 53, the rotation output shaft 54, the rotation **** object 55, and the bolting ring 56 may be 
penetrated, and to have slid it with the sealing means (not shown). 

[0025] Next, the procedure of the solid electrolyte membrane formation by the electrochemistry vacuum 
evaporationo equipment of the above-mentioned configuration is explained. A yttrium chloride YC13 
and chlorination zirconia ZrC14 Raw material impalpable powder is stored in the powder feeders (MPF) 
3 1 and 32. The raw material which raw material impalpable powder mixed in carrier gas 35 by 
supplying argon carrier gas 35 by the predetermined flow rate with massflow controllers (MFC) 33 and 
34 (— for example, ZrC14 : Supply mixed) to the raw material steamy supply pipe 26 at the rate of 4 - 10 
g/hr extent through piping 36 at the weight ratio of YC1 3 = 5:1, with heating of a heater 22, make a raw 
material evaporate, make it a raw material steam, and supply from the lower part inside the LSM base 23 
in a reaction chamber 21 . 

[0026] The inside of a reaction chamber 21 is set to the condition near a vacuum, and about 1 Torr, and 
is about 1000-1200-degree C temperature conditions by the heater 22. In the outside of the LSM base 23 
of the porosity used as an air pole hanger tube, Argon Ar, They are 0.4-2.01. / min about oxygen 02 and 
the mixed oxidation gas 24 of steam H2 O. It introduces by the flow rate. The chloride YC13 of the 
yttrium which serves as a raw material of the YSZ film inside, and a zirconium, and ZC14 A steam 25 is 
mixed in the argon Ar which is carrier gas, and it supplies from the lower limit section of the raw 
material steamy supply pipe 26. The YSZ film 28 is formed as a solid-electrolyte membrane by the 
CVD-EVD operation shown in drawing 7 by this at the medial surface of a base 23. 
[0027] And by carrying out forward inverse rotation of the motor 53 during supply of this raw material 
steam 25, and carrying out forward inverse rotation of the rotation **** object 55 slowly through the 
rotation output shaft 54, vertical migration is carried out with a motor 53, rotating the rotation **** 
object 55 by screwing with the female screw section 1 of the support barrel 64 of the upper part of a 
reaction chamber 21, and vertical migration is carried out, also rotating the base 23 attached in this. The 
rotational speed of a base 23 is crawling [ of 0.005 - 0.05rpm ]. Even if there is offset of dispersion, such 
as temperature conditions in the rate of the raw material steam 25, concentration, and a reaction chamber 
21, or a medial axis, the YSZ film 28 is vapor-deposited by thickness uniform to each part of the medial 
surface of a base 23 by this. 

[0028] in addition, CVD-EVD the chloride exhaust air 41 born by law is discharged outside by the 
room of the dashboard 71 top in a reaction chamber 21 through an exhaust port 73 through the bleeder 
65 of bleeder 23a of the base 23 upper part, and the support barrel 64 from an assembly and here. 
Moreover, oxide exhaust air 42 is discharged outside through an exhaust port 74 by the dashboard 72 
bottom in a reaction chamber 21 from an assembly and here. 

[0029] thus, by the solid electrolyte membrane formation approach using the electrochemistry vacuum 
evaporationo equipment of the gestalt of this 1st operation Since it is made to move up and down in case 
the solid electrolyte YSZ film 28 is formed by the CVD-EVD method at a base 23, rotating a base 23 in 
a reaction chamber 21 It is the upper and lower sides in a reaction chamber 21, and even if there is 
dispersion, such as a rate of the raw material steam 25, concentration, and temperature conditions, by the 
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circumferencial direction, the YSZ film 28 can vapor-deposit by uniform thickness to each part of the 
medial surface of a base 23. 

[0030] Next, the electrochemistry vacuum evaporationo equipment of the gestalt of operation of the 2nd 
of this invention is explained based on drawing 3 . The electrochemistry vacuum evaporationo 
equipment of the gestalt of the 2nd operation is the yttrium chloride YC13 which it has the raw material 
liquid reservoir sections 81 and 82, and is raw material impalpable powder. Zirconium chloride ZrC14 
Each is diluted by the ethanol as a diluent, and it is made mixed liquor, and stores here temporarily, the 
raw material liquid stored by these raw material liquid reservoir sections 81 and 82 — massflow 
controllers (MFC) 83 and 84 - it controls to discharge a constant rate to fixed time amount as be alike, 
respectively. 

[0031] The structure of a reaction chamber 21 and the structure of the rotation and the sliding 
mechanism to the base 23 in a reaction chamber 21 are the same as the gestalt of the 1st operation shown 
in drawing 1 and drawing 2 . 

[0032] Next, the procedure of solid electrolyte membrane formation using the electrochemistry vacuum 
evaporationo equipment of the gestalt of this 2nd operation is explained, each impalpable powder of a 
yttrium chloride and a zirconium chloride -- a suitable quantity of ethanol — mixing -- raw material 
mixed liquor — creating — these — the raw material liquid reservoir sections 81 and 82 — it is alike, 
respectively and is made to store 

[0033] A reaction chamber 21 is decompressed to the atmospheric pressure near a vacuum, and about 1 
Torr extent, and is further heated to the temperature of 1000-1200 degrees C at a heater 22. And they are 
0.4-2.01. / min about the mixed oxidation gas 24 of an argon, a steam, and oxygen. The outside of the 
base 23 in a reaction chamber 21 is supplied by the flow rate. 

[0034] As opposed to the raw material liquid currently stored by the raw material reservoir sections 81 
and 82 after such a reserve process Argon gas is supplied by the predetermined flow rate with massflow 
controllers 83 and 84. These raw material liquid For example, the amount of supply of both raw material 
liquid converts into the weight of the raw material powder contained in it, and supplies by the flow rate 
of 4 - 10 g/hr extent in total. The yttrium chloride which heated at the evaporation room which is not 
illustrated, was made to carry out evaporation decomposition of the diluent, and remained further, After 
making a zirconium chloride evaporate, the raw material steamy supply pipe 26 is supplied with the 
argon gas Ar which is carrier gas, and this raw material steamy supply pipe 26 to the raw material steam 
25 is supplied from the lower part inside the LSM base 23 in a reaction chamber 21. 
[0035] And vertical migration is carried out by rotating a motor 53 during supply of this raw material 
steam 25, and rotating the rotation **** object 55 slowly through the rotation output shaft 54, rotating a 
base 23 with the rotation **** object 55. 

[0036] The YSZ film 28 can be formed for this procedure as a solid-electrolyte membrane to the medial 
surface of a base 23 according to a CVD-EVD operation like the gestalt of the 1st operation 
predetermined time, for example, by continuing for 5 hours. And since vertical migration is carried out 
while a base 23 rotates, each part of the medial surface of a base 23 can be made to vapor-deposit the 
YSZ film 28 by uniform thickness, even if there is dispersion, such as temperature conditions in the rate 
of the raw material steam 25, concentration, and a reaction chamber 21. 
[0037] 

[Example] The YSZ solid electrolyte was formed using the electrochemistry vacuum evaporationo 
equipment shown in <example 1> drawing 1 and drawing 2 . Therefore, LSM tubing (outer-diameter 
21mmphi, bore 17mmphi, die length of 50cm) of the base 23 which forms an air pole hanger tube was 
attached in the lower part of the rotation **** object 55 in the reaction chamber 21, and outer-diameter 
12mmphi and the raw material steamy supply pipe 26 made from carbon with a bore [ phi ] of 9mm 
were attached in the core of a reaction chamber 21 . And a reaction chamber 21 is made into a vacuum to 
lTorr extent, it heats at 1200 degrees C at a heater 22, and they are 0.51. / min about the oxidation gas 24 
of an argon / steam / oxygen to the outside of the base 23 of a reaction chamber 21 further. It supplied 
by the flow rate. 

[0038] A yttrium chloride and the impalpable powder of each zirconium chloride with massflow 
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controllers 33 and 34 and by the weight ratio of 1 :5 And supply an evaporation room (not shown) by the 
flow rate which converts into raw material powder weight and serves as 5g / hr extent in great numbers, 
heat at 1200 degrees C, make them evaporate, and it considers as a raw material steam. This was further 
supplied inside the base 23 of a reaction chamber 21 from the raw material steamy supply pipe 26, 
electrochemistry vacuum evaporationo of 5 hours was performed, and about 50-micrometer YSZ solid- 
electrolyte membrane 28 was formed. Vertical migration was carried out from the lowest location to the 
best location during this electrochemistry vacuum evaporationo by carrying out forward inverse rotation 
of the raw material steamy supply pipe 26 to ******** by O.Olrpm by the motor 53. 
[0039] The obtained solid-electrolyte membrane was precise and uniform thickness. 
[0040] A yttrium chloride and the raw material liquid which mixed the impalpable powder of each 
zirconium chloride with ethanol to 1 : 1 by the weight ratio using the electrochemistry vacuum 
evaporationo equipment shown in <example 2> drawing 3 at a rate of 1 :5 Equipment is supplied by the 
flow rate which converts into raw material powder weight and serves as 5 g/hr extent in great numbers, 
it heats at 1200 degrees C and evaporation decomposition of the diluent is carried out, and raw material 
powder is made to evaporate and it is made a raw material steam. This as well as an example 1 and in 
the vacuum of ITorr extent Electrochemistry vacuum evaporationo was performed supplying through 
the raw material steamy supply pipe 26 inside the base 23 of a reaction chamber 21 heated at 1200 
degrees C. A setup of the rotational speed of a base 23 was made the same as an example 1. 
[0041] The obtained YSZ solid-electrolyte membrane 28 was about 50 micrometers, and was precise 

and uniform thickness. — ■ — 

[0042] 

[Effect of the Invention] By rotating a vacuum evaporationo base to the circumference of a shaft, and 
making it move to shaft orientations, in case according to the electrochemistry vacuum evaporationo 
equipment of invention of claim 1 vacuum evaporationo raw material powder is made to evaporate, it 
introduces into a reaction chamber and the inner skin of a vacuum evaporationo base is made to carry 
out electrochemistry vacuum evaporationo as mentioned above Even if the flow of the vacuum 
evaporationo raw material steam in a reaction chamber and the flow of oxidation gas are uneven, surface 
every place of a vacuum evaporationo base can be made to be able to vapor-deposit a vacuum 
evaporationo raw material steam by uniform thickness, and the uniform solid electrolyte of thickness 
can be formed. 

[0043] According to the membrane formation approach of the solid electrolyte invention of claim 2, 
since a solid-electrolyte membrane is formed to the inner skin of a vacuum evaporationo base using the 
electrochemistry vacuum evaporationo equipment of invention of claim 1, the solid-electrolyte 
membrane of uniform thickness can be formed over the whole inner skin of a vacuum evaporationo 
base. 
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